Stock borate saline buffer (Kotoulas and Moroz' 1971) containing 0O15 M sodium chloride and O-15 M boric acid was adjusted to pH 8 6 with sodium hydroxide and used as a 10% solution. Stock potassium phosphate buffer pH 7, 1 mol/l containing sodium azide (2 g/l) was diluted to 0-1 mol/l for use and Tween 20 (0 05%) was added to reduce nonspecific binding effects (Engvall and Perlmann, 1972) . A stock solution (10 mg/ml) of rabbit FIl in phosphate buffer was prepared and filtered for use. It was stored at -20°C. Alkaline sodium dodecyl sulphate (SDS) was prepared using 2 g/100 ml 0 -1 N NaOH. 
The sensitivity and apparent simplicity of agglutination tests make them deservedly popular for the detection of abnormal levels of antibody. The clinical specificity of the sheep cell agglutination test (SCAT) renders it a valuable diagnostic aid, despite the fact that only high molecular weight IgM rheumatoid factors (RFs) are detected and the reagents are labile and difficult to standardise. Rabbit IgG bound to a hydrophobic latex gives agglutination titres with RFs which are related to SCAT titres (Grieble et al., 1969; Bach and Schmidt, 1972; Marcolongo and Saletti, 1974) .
Following the procedure described by Estes et al. (1973) , Hettenkofer and Muller (1975) used fluorescent antiglobulin reagents to titrate RFs bound to rabbit IgG-coated sheep cells microscopically and were able to distinguish between SCAT positive and SCAT negative sera. Since elution of antibodies from a plastic surface, using detergent (Salmon et al., 1969) , is easily achieved we therefore adapted the microscopic fluorescence titration procedure to measure, in a conventional fluorimeter, labelled antihuman IgM antibody bound to a plastic surface bearing RF-rabbit IgG complexes.
Materials
Sera were obtained from patients attending clinics or admitted to the rheumatology ward and were stored immediately at -20°C. SCAT tests were performed within a few days and fluorescence tests within a few weeks whenever possible. Fluoresceinlabelled antisera prepared by Dakopatts A/S were Accepted for publication September 14, 1977 Correspondence to Dr D. J. Lea obtained from Mercia Diagnostics Ltd. Rabbit Cohn FIl and Tween 20 were supplied by Koch-Light Ltd. Chemicals of analytical grade were used when available. Polypropylene discs, 9 mm in diameter were punched from P & S no. 12 filter cloth (kindly donated by P & S Textiles Ltd, Haslingden, Rawtenstall, Lancs.). 2-5 ml flat-bottomed autoanalysis cups were used as containers.
Stock borate saline buffer (Kotoulas and Moroz' 1971) containing 0O15 M sodium chloride and O-15 M boric acid was adjusted to pH 8 6 with sodium hydroxide and used as a 10% solution. Stock potassium phosphate buffer pH 7, 1 mol/l containing sodium azide (2 g/l) was diluted to 0-1 mol/l for use and Tween 20 (0 05%) was added to reduce nonspecific binding effects (Engvall and Perlmann, 1972) . A stock solution (10 mg/ml) of rabbit FIl in phosphate buffer was prepared and filtered for use. It was stored at -20°C. Alkaline sodium dodecyl sulphate (SDS) was prepared using 2 g/100 ml 0 -1 N NaOH. When a variety of solid absorbents, including polystyrene tubes, were tested the plastic filter discs gave better precision. One serum sample gave 10 replicate values with a standard deviation of 4% of the mean value in one experiment. However, the lower precision achieved in routine assays made it necessary to use three replicate discs for every serum dilution. Volumetric errors in the preparation of dilutions were insignificant. The complexity of the assay system meant that a simple correction factor could not apply to results from different experiments.
Five SCAT-positive sera were assayed at one level (O-8 ,.l) for IgG RFs, by using fluorescent anti-IgG conjugate, and gave fluorescence values between 0-17 and 0-355, which seemed unrelated to their SCAT titres. Similar serum samples heated at 56°C for 15 minutes gave consistently higher values, 0'256 to 0 583. There was no way of deciding which of the two procedures gave a better measure of IgG RFs in these sera. In contrast, no effect of heating the sera was evident when anti-IgM conjugate was used.
From the manufacturer's data sheet on the fluorescein conjugate 100 ,ug IgM precipitates 1 ml of fluorescent antiserum under test conditions. In the assay, therefore, 5 ng IgM RF would bind conjugate represented by a fluorescence value of 1-0, without considering mass action and steric effects, and the contribution of low MW IgM RFs. Our fluorescence values of 0 4 to 10 which are commonly given by seropositive sera therefore represent the binding of 2 to 5 ng conjugate, values similar to those reported by Hay et al. (1975 group.bmj.com on April 29, 2017 -Published by http://ard.bmj.com/ Downloaded from are required (Grubb, 1973; Lea and Ward, 1975) and the results may not be quantitative, though clinically of value (Schmidt-Gayk et al., 1976) .
The quantitation of antibody presents similar problems. The antibody population in an antiserum raised to a specific antigen is rarely homogeneous, and antibodies of all immunoglobulin classes may be present. The antigen may have many different determinants, each with its own specific antibody population and antibodies of low affinity may be present in large amounts (Kim et al., 1974) . Even the simplest approach to the quantitation of one antibody (IgE) in a serum requires several measurements to be made to take account of the equilibrium between free antibody and that bound to allergen (Bongrand et al., 1976) . The amount of one antibody bound to an insoluble antigen is thus influenced by the experimental conditions chosen and is not determined solely by the total amount present.
Clinical observations suggest that the SCAT test provides the most useful evidence for the presence of IgM RFs in a serum. We have made a basic assumption that the titre of a serum reflects closely the concentration of those IgM RFs able to react with rabbit IgG determinants on the sheep cell surface. Moreover our results could not be judged by any independent criterion other than SCAT titres. On this stated basis the evident relationship between SCAT titre and fluorescence value, measured by our technique, leads us to believe that the fluorescence value of a serum is also a satisfactory index of IgM RF concentration. Norberg (1976) emphasised that independent evidence is needed to prove valid any assay procedure which purports to reflect IgG RF concentrations. Lacking such evidence we were unable to decide if either of the fluorescence assay procedures using heated or unheated serum samples and anti-IgG conjugate provided a satisfactory index of IgG RF concentrations.
Compared to the radioimmunoassay technique described by Hay et al. (1975) and Nineham et al. (1976) , the technique we developed has several advantages. In the radioimmunoassay 50 1.l of patient's serum in a total volume of 0 5 ml was used.
As only 1 ,d serum in 100 [LI total volume is required for the fluorescence assay, the interference by dissociable immune complexes (Abruzzo and Heimer, 1974) is reduced. Our choice of longer reaction times likewise not only increased sensitivity, with a reduction in serum concentration, but also allowed equilibrium to be approached.
For routine purposes the preparation and purification of radiolabelled antibody is tedious and demanding. Not only are the techniques for the critical testing of specificity well established for fluorescent antisera (Chantler and Haire, 1972) but the availability of these antisera fractionated before and after labelling reduces the differences between assays arising solely from differences between conjugate preparations. It is important to note that techniques using labelled antihuman IgM antibody do not distinguish between human agglutinating high MW IgM antibodies and the nonagglutinating IgM antibodies of low MW.
Addition of unlabelled normal rabbit serum to the fluorescent conjugate was essential to reduce nonspecific binding and the unwanted specific binding of labelled rabbit IgG as antigen to the bound RFs on the plastic discs. These precautions may account for the much lower background uptake of conjugate by plastic discs than was found, for example, in the fluorescence assay of Cukor et al. (1976) who used cyanogen bromide-treated paper loaded with pollen allergen.
In 
